A screening for DNA damage response molecules that affect HIV-1 infection.
Host DNA damage response molecules affect retroviral infection, as DNA intermediates of the viruses play essential roles in the viral life cycles. Although several such molecules have been reported, interactions between HIV-1 and host DNA damage response molecules have not been fully elucidated. To screen DNA damage response molecules that might affect HIV-1 infection, a set of 32 DNA-repair-deficient DT40 isogenic mutant cells were tested for HIV-1 infectivity. Seven out of the 32 clones showed less than 50% infectivity compared to parental DT40 cells, implying that DNA repair molecules deficient in these cells might support HIV-1 infection. Of these, EXO1 -/-, TP53BP1 -/- and WRN -/- cells showed more than twofold accumulation of two long terminal repeat circles and less than 50% integrated proviral DNA in quantitative-PCR analyses, indicating that the integration step is impaired. RAD18 -/- cells showed twofold higher HIV-1 infectivity and increased reverse transcription products at earlier time points, suggesting that RAD18 suppresses reverse transcription. The HIV-1 suppressive effects of RAD18 were confirmed by over-expression and knockdown experiments in human cells. L274P, a DNA-binding-impaired mutant of RAD18, showed impaired HIV-1 suppression and DNA binding, suggesting that binding HIV-1 DNA intermediates is critical for RAD18 to suppress reverse transcription and HIV-1 infection. Our data help understand interactions between host DNA damage response molecules and viral DNA.